TRPV1b overexpression negatively regulates TRPV1 responsiveness to capsaicin, heat and low pH in HEK293 cells.
Transient receptor potential channel type V (TRPV) 1 is a non-selective cation channel that can be activated by capsaicin, endogenous vanilloids, heat and protons. The human TRPV1 splice variant, TRPV1b, lacking exon 7, was cloned from human dorsal root ganglia (DRG) RNA. The expression profile and relative abundance of TRPV1b and TRPV1 in 35 different human tissues were determined by quantitative RT-PCR using isoform-specific probes. TRPV1b was most abundant in fetal brain, adult cerebellum and DRG. Functional studies using electrophysiological techniques showed that recombinant TRPV1b was not activated by capsaicin (1 microM), protons (pH 5.0) or heat (50 degrees C). However, recombinant TRPV1b did form multimeric complexes and was detected on the plasma membrane of cells, demonstrating that the lack of channel function was not due to defects in complex formation or cell surface expression. These results demonstrate that exon 7, which encodes the third ankyrin domain and 44 amino acids thereafter, is required for normal channel function of human TRPV1. Moreover, when co-expressed with TRPV1, TRPV1b formed complexes with TRPV1, and inhibited TRPV1 channel function in response to capsaicin, acidic pH, heat and endogenous vanilloids, dose-dependently. Taken together, these data support the hypothesis that TRPV1b is a naturally existing inhibitory modulator of TRPV1.